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[57] ABSTRACT 
The present invention provides a dye transfer type ther 
mal printing sheet which can give a color record image 
excellent in color reproducibility and weather resis 
tance with middle shade including black and sufficiently 
saturated density. This printing sheet comprising a sub 
strate on which are arranged, in face-sequence, coloring 
material layers which are different in hue and contain 
either of at least one dye represented by the formula (I), 
at least one dye represented by the formual (II) and at 
least one dye represented by the formulas (III)-(V I). 

2 Claims, 2 Drawing Sheets 
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DYE TRANSFER TYPE THERMAL PRINTING 
SHEETS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a dye transfer type 

thermal printing sheet which can be used for high-speed 
recording by electronic devices such as thermal head, 
electrode head and laser head. 

2. Description of the Prior Art 
According to dye transfer type thermal printing 

method, a part of a sublimable dye in a coloring material 
layer provided on a support is transferred to an image 
receiving material to record an image. The coloring 
material layer normally comprises a sublimable dye and 
a binder for binding the dye onto a support. Hitherto, as 
the dyes used for recording of this type there have been 
used ionic dyes containing color former high in sublima~ 
bility and transfer textile printing dyes excellent in sta 
bility used for polyester textile. 
However, transfer type thermal printing sheets con 

taining these dyes suffer from the following problems. 
(1) When ionic dyes are used, sufficient color density 

can be obtained, but storage stability of sheets is not 
satisfactory. 

(2) Sheets in which transfer printing textile dyes for 
textile printing are used are inferior in coloring power 
because sublimability or diffusion transferability of 
the dyes is low and hence, it is difficult to obtain 
sufficient color density by thermal energy provided 
by ordinary thermal head. 

(3) Matching in color density characteristics of three 
colors of cyan, magenta and yellow is inferior and not 
only black sufficient in middle shade and saturation 
density cannot be obtained, but also color reproduc 
ibility of other colors is insufficient as compared with 
reproducibility obtained by color printing. 
In order to solve these problems, improvements as 

proposed in unexamined-published Japanese Patent 
Kokai No. 60-229794 have been made, but these are still 
not sufficient in weather resistance of recorded image 
and storage stability of transfer sheet. 

SUMMARY OF THE INVENTION 

The object of the present invention is to provide a 
dye transfer type thermal printing sheet (sometimes 
referred to as merely “transfer sheet” hereinafter) 
which can afford middle shade and sufficient saturation 
density of each color including black and besides can 
give color record image superior in color reproducibil 
ity and weather resistance using sublimable dyes of 
cyan, magenta and yellow which are stable and excel 
lent in transferability (sublimability and thermal diffusi 
bility). 
The dye transfer type thermal printing sheet of the 

present invention comprises coloring material layers 
provided in sequence on a substrate which are different 
in hue and each of which contains a binder and at least 
one sublimable cyan dye represented by the following 
formula (I), a binder and at least one sublimable ma 
genta dye represented by the following formula (II) and 
a binder and at least one sublimable yellow dye repre 
sented by the following formulas (III)—(V I) among 
those represented by the formulas (1)-(V I): 
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Nl-ICOR R2 (1‘) 
R5 

/ 
N 

R3 R4 11' 

(wherein R1 represents a hydrogen atom, an alkyl group 
which may be substituted with ?uorine atom, an alkoxy 
group, a formylamino group, an alkylcarbonylamino 
group which may be substituted with ?uorine atom, an 
arylcarbonylamino group or a halogen atom, R2 repre 
sents a hydrogen atom, an alkyl group which may be 
substituted with ?uorine atom, an alkoxy group or a 
halogen atom, R3 and R4 each represents a hydrogen 
atom, an alkyl group which may be substituted with 
?uorine atom, an alkoxy group or a halogen atom and 
R, R5 and R6 each represents a hydrogen atom, a substi 
tuted or unsubstituted alkyl group of 1-8 carbon atoms 
or an aryl group). 

NC N 

NC N 
' l 

R 

R3 (II) 

Rl 

(wherein R, R1 and R2 each represents an allyl group, an 
alkyl group of 1-8 carbon atoms, an alkoxyalkyl group 
of 3-8 carbon atoms, an aralkyl group or a hydroxyalkyl 
group, R3 represents a hydrogen atom, an alkoxy group 
of l-4 carbon atoms, a methyl group or a halogen atom 
and R4 represents a methyl group, a methoxy group, a 
forrnylamino group, an alkylcarbonylamino group of 
1-8 carbon atoms, an alkylsulfonylarnino group of l-8 
carbon atoms or an alkoxycarbonylamino group of l-8 
carbon atoms). 

(wherein R represents an allyl group, a methyl group, 
an ethyl group or a straight chain or branched chain 
propyl group or a straight chain or branched chain 
butyl group and A represents —CH2—, —CHzCH2—-, 

(Ill) 

(wherein X represents a hydrogen atom or a halogen 
atom and R represents an alkyl group, an aralkyloxyal 
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kyl group which may be substituted, an allyloxyalkyl 
group which may be substituted, an aryloxyalkyl group 
which may be substituted, a tetrahydrofurfuryl group, a 
furfuryl group, a cycloalkyl group, an allyl group, an 
aralkyl group or an alkoxyalkyl group). 

X W) 

\ 0H 0 o 
II II R1 

N CH \ 
\ R2 

II 
0 

(wherein X represents a hydrogen atom or a halogen 
atom and R1 and R2 each represents a hydrogen atom, 
an alkyl group, an alkoxyalkyl group, a cycloalkyl 
group, an allyl group, an aryl group which may have 

10 

20 
substituent, an aralkyl group, a furfuryl group, a tetra- I 
hydrofurfuryl group or a hydroxyalkyl group). 

CH3 (VI) 

N: N \ CN 

H0 N TO 
I 
R 

(wherein 

represents a phenyl group which may be substituted 
with an alkyl group of 1-13 carbon atoms, an alkoxy 
group of 1-12 carbon atoms, a halogen atom, a nitro 
group, a cyano group, an alkoxycarbonyl group of 2-13 
carbon atoms or a benzyloxycarbonyl group and R 
represents a straight chain or branched chain alkyl 
group of 1-12 carbon atoms, a lower alkoxyalkyl group, 
an allyl group or a hydrogen atom). 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a cross-sectional schematic view of a dye 
transfer type thermal printing sheet in example of the 
present invention. 
FIG. 2 is a graph which shows record density charac 

teristics of the dye transfer type thermal printing sheet 
in example of the present invention. 
FIG. 3 is a chromaticity diagram of record images in 

example of the present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

According to the present invention, a dye transfer 
type thermal printing sheet is constructed by arranging 
coloring material layers in face-sequence which are 
different in hue and containing subliming dyes repre 
sented by the formulas (I)-(V I) which are stable and 
excellent in sublimability. 
As shown in FIG. 1, substrate 1 supports coloring 

material layers 2 containing dyes to be transferred and is 
not critical. For example, the substrate may be ?lm such 
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4 
as PET, cellophane, polyararnide, polyarylate, polycar 
bonate and polyimide. Furthermore, the substrate may 
be these films to which heat resistance, lubricity, elec 
tric conductivity or light absorbency is imparted. Col 
oring material layers 2 contain at least a binder and at 
least one dye represented by the formula (I), at least one 
dye represented by the formula (II) and at least one dye 
represented by the formulas (III)—(V I) among the sub 
liming dyes represented by the formulas (I)-(V I). Se 
quence of arranging of coloring material layers of three 
or four faces of cyan, magenta and yellow and, if neces 
sary, black is not critical. 
The substituent R1 in the formula (I) includes a hy 

drogen atom, an alkyl group (preferably, having l-4 
carbon atoms) which may be substituted with ?uorine 
atom, an alkoxy group (preferably, having 1-4 carbon 
atoms), a formylamino group, an alkylcarbonylamino 
group (preferably, having 2-5 carbon atoms) which 
may be substituted with fluorine atom, an arylcar 
bonylamino group and a halogen atom such as ?uorine 
atom, chlorine atom or bromine atom. R1 is preferably 
hydrogen atom, methyl group, ethyl group or methyl 
carbonylamino group. The substituent R2 includes a 
hydrogen atom, an alkyl group (preferably, having l-4 
carbon atoms) which may be substituted with fluorine 
atom, an alkoxy group (preferably, having l-4 carbon 
atoms) or a halogen atom. Among them, especially 
preferred are hydrogen atom, methyl group, methoxy 
group, tri?uoromethyl group and halogen atom. The 
substituents R3 and R4 include a hydrogen atom, an 
alkyl group (preferably, having l-4 carbon atoms) 
which may be substituted with ?uorine atom, an alkoxy 
group and a halogen atom. As R3, hydrogen atom and 
halogen atom are preferred. As R4, hydrogen atom, 
alkyl group having l-4 carbon atoms such as methyl 
and ethyl, alkoxy group having l-4 carbon atoms and 
halogen atom are preferred. The substituents R, R5 and 
R6 include hydrogen atom, substituted or unsubstituted 
alkyl group having 1-8 carbon atoms and aryl group. 
As R5 and R6, preferred are hydrogen atom, alkyl 
groups having l-8 carbon atoms, alkoxyalkyl groups 
having 3-8 carbon atoms, alkoxyalkyl groups having 
5-8 carbon atoms, benzyl group, B-phenylethyl group, 
B-cyanoethyl group, B-chloroethyl group, ,B-hydrox 
yethyl group, B-phenoxyethyl group, allyl group, 
phenyl group, acyloxyalkyl groups having 8 or less 
carbon atoms, alkoxycarbonylalkyl groups having 8 or 
less carbon atoms, alkoxycarbonyloxyalkyl groups hav 
ing 8 or less carbon atoms and tetrahydrofurfuryl 
group. As R, preferred are alkyl groups having l-4 
carbon atoms, alkoxyalkyl groups having 3-8 carbon 
atoms, allyl group, phenyl group, tetrahydrofurfuryl 
group, ?uorine-substituted alkyl groups having 1-4 
carbon atoms, B-hydroxyethyl group and B-cyanoethyl 
group. 

Since hue of record image and recording sensitivity 
may somewhat vary depending on kind of substituents, 
a coloring material layer of one color may comprise a 
mixture of two or more dyes different in substituents for 
adjustment of hue and sensitivity. 

substituents R, R1 and R2 in the formula (II) include 
allyl group, alkyl groups having l-8 carbon atoms, 
alkoxyalkyl groups having 3-8 carbon atoms, aralkyl 
groups (preferably benzyl group and B-phenylethyl 
group) and hydroxyalkyl groups (preferably hydroxy 
ethyl group). Substituent R3 includes hydrogen atom, 
alkoxy groups having l-4 carbon atoms, methyl group 
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and halogen atoms, among which hydrogen atom and 
methoxy group are preferred. Substituent R4 includes 
methyl group, methoxy group, formylamino group, 
alkylcarbonylamino groups having 2-8 carbon atoms 
(preferably, having 2-5 carbon atoms), alkylsul 
fonylamino groups having 1-8 carbon atoms (prefera 
bly, having l-4 carbon atoms) and alkoxycar 
bonylamino groups having 2-8 carbon atoms (prefera 
bly 2-5 carbon atoms). 

Substituent R in the formula (III) includes allyl 
group, methyl group, ethyl group, straight chain or 
branched chain propyl group and straight chain or 
branched chain butyl group. Substituent A includes 
—CH2—, -—CH2CH2—, ——CH2CH20—, —CH2C 
H2OCH2— and -CH2CH2OCH2CH2—-. 

Substituent X in the formula (IV) includes hydrogen 
atom and halogen atoms and hydrogen atom is pre 
ferred. Substituent R includes alkyl groups (preferably, 
having 1-12 carbon atoms), aralkyloxyalkyl groups 
which may be substituted, allyloxyalkyl groups which 
may be substituted, aryloxyalkyl groups which may be 
substituted, tetrahydrofurfuryl group, furfuryl group, 
cycloalkyl groups, allyl group, aralkyl groups and alk 
oxyalkyl groups (preferably, having 3-8 carbon atoms). 
Preferred are alkyl groups having l-l2 carbon atoms 
and alkoxyalkyl groups having 3-8 carbon atoms and 
more preferred are alkyl groups having 4 or more car 
bon atoms. 

Substituent X in the formula (V) includes hydrogen 
atom and halogen atoms. Hydrogen atom and bromine 
atom are preferred. Substituents R1 and R2 include hy 
drogen atom, alkyl groups (preferably, having l-l2 
carbon atoms), alkoxyalkyl groups (preferably, 3-8 
carbon atoms), cycloalkyl groups, allyl group, aryl 
groups which may be substituted, aralkyl groups, furfu 
ryl group, tetrahydrofurfuryl group and hydroxyalkyl 
groups. Preferred are alkyl groups having 1-12 carbon 
atoms and alkoxyalkyl groups having 3-8 carbon atoms. 

in the formula (V I) includes phenyl groups which may 
be substituted with alkyl group of l-13, preferably l-4 
carbon atoms, alkoxy group of l-l2, preferably l-4 
carbon atoms, halogen atom, nitro group, cyano group, 
alkoxycarbonyl group of 2-13 carbon atoms, preferably 
2-5 carbon atoms or benzyloxycarbonyl group. Substit 
uent R includes straight chain or branched chain alkyl 
groups of 1-12 carbon atoms, alkoxyalkyl groups of 2-5 
carbon atoms, allyl group and hydrogen atom. 
With reference to the dyes represented by the formu 

las (III)-(VI) which give yellow color, also hue of re 
cord image and recording sensitivity may somewhat 
vary depending on the formulas and substituent. There 
fore, a coloring material layer of one color may com 
prise a mixture of two or more dyes of different formula 
and different substituent. 

Further speci?c examples of the subliming dyes rep 
resented by the formulas (I)-(V I) are shown in the fol 
lowing Tables 1-6. These dyes are generally low in 
melting point (lO0°-200' C.) and high in sublimation 
initiating temperature (a temperature at which weight 
loss of 5% occurs according to thermobalance method) 
and are (melt) diffusion transferred through binder or 
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transferred through sublimation or vaporization. There 
fore, these dyes are higher in stability than dyes which 
are transferred only through sublimation. 

TABLE 1 
Cyan dyes represented by the formula (IL 

Structural formula of dye 

NHCOCI-Ig 

NHCOCH; 

CH3 
/ . 

0 =N N 
\ 
CH3 

NHCOCH3 

CH (11) 
/ 9 

o =N N 
\ 

(341-1901) 

NHCOC2H5 

CzHs 

CH3 

i?“ 1? 
CH3 

C235 
/ if?“ K? 

CH3 

@q 1? 
NHCOCH3 

C2145 

NHCHO 
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TABLE 3-continued TABLE 3-continued 
Yellow dyes mp1 ‘- by the formula (111) Yellow dyes represented by the formula (III) 

N0. Structural formula of dye No. Structural formula of dye 

3-7 NC CH3 5 
\ / 3-11 Nc C3H7(?) 
C=CH N \ / 

/ \ C=CH N 
NC CHZCHZ / \ CH1 Nc CHg-Q 

CH3 
3-8 NC CH3 l0 

\ / 3-12 NC C4H9(n) 
c=cn N \ / 

/ \ c=cn N 
Nc CHZCHZO / \ 

CH3 Nc Cl-h-Q CH3 
3-9 NC CH3 15 

\ / 3-13 Nc C4H9(n) 
C=CH N \ / 

/ \ C=CH N 
Nc emu-120cm / \ 

CH3 NC CH2CH2—'© CH3 
3-10 20 

@120 
TABLE 4 

Yellow dyes [cpl ‘ ‘- by the formula (IV) 

No. Structural formula of dye 

4-l 
\ OH fl) 

C COOC6H13(n) 
N / CH 

\ 
C 
ll 
0 

4-2 \ OH 0 

ll 
C COOC2H5 

’ / 
N CH 

\ 
C 
ll 
0 

4-3 \ OH 0 
II 

I C COOC41-l9(n) 

N / 
CH 
\ 
C 
ll 
0 

4-4 
\ 0H 3 

I /C COOCl-[zCHCd-Mn) 
N CH C235 

\ 
C 
|| 
0 

4-5 

/ C COOCHzCH2OC4H9(n) 
N / CH 

\ 

O 
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TABLE 4-continued 

Yellow dyes represented by the formula (IY) 

No. Structural formula of dye 

4-6 
\ OH R 

4-7 

c coocmcx-uocmcx-mcnz 
N / cn 

\ . 
c 
H 
o 

C COOCH2CH2O 

4-8 

4-9 

c coocnz 
’ / 

N CH o 
\ 

1° on 
4' \ h) / \ 

I COOCHZ 
/ 

N CH 0 

4-11 

C COOCH1CH2CH=CH2 

4-12 
0 
ll 
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TABLE 4-continued 

Yellow dyes represented by the formula (IV) 

No. Structural formula of dye 

4-13 \ 0H 0 

ll 
m C coocHzCH2 ’ / 

N CH 
\ 
C 
II 
0 

\ OH 0 
ll 

m C COOCHZCHZOCH3 ’ / 
N CH 

\ 
‘ , C 

1| 
0 

“if 
/C@ COOC12Hz5(n) 

4-14 

4-15 

II 
0 

4-16 

0 
ll 

/c coocwum) 
cu 
\ 
C 
II 
o 

c 
/ 
CH 
\ 
c 
l 
0 

4-18 

0 
|| 

ma 
“ 1? 

COOCgH17(n) 

m“ c / 
CH 

c 

N 

B 

N 

B 

N 

N 

H 
O 

H 0 

II 
/C COOC8H17(n) 

N CH 

II 
o 
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TABLE S-continued 

Yellow dyes represented by the formula (V) 
Structural formula of dye No. 

5-8 
0 
ll 

0 
II 
c 

/ 
C-N 

\ 
CHZCHZCH2OCH3 

C 
II 
o 

5-9 

5-10 

OCH3 

Cl 

CH3 

5-11 

5-12 

5-13 

5-14 

5-15 
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TABLE S-continued 
Yellow dyes l?pl ‘- by the formula (V) 

No. Structural formula of dye 

S-l6 
\ 0H 0 o H 

a M 
N ’ / \ / \ 

CH CH; 

\C 0 
ll 
0 

5-17 
\ 0H 0 o H 

II ll / 
I C C-N 

N / \ 
CH CH; 

\C 0 
ll . 
0 

5-18 \ 0H 0 

II II / 
/ C C-N 

N / \ C{l CH1CH2OH 
C 
ll 
0 

5-19 
\ OH 0 1-1 

ll ll / 

N cu 
\ 
C 
ll 
0 

5-20 
\ OH 0 0 CsHn(n) 

ll ll / 
I C C-N 

N / \ 
CH CsH11(n) 
\ 
C 
II - 

0 

TABLE 6 TABLE ?-continued 
Yellow dyes represented by the formula (V l) 50 Yellow dyes regresented by the formula (V X) 

No. Structural formula of dye No. Structural formula of dye 

6-[ CH3 6-3 CH3 

CN CN 

N=N? =N \ 55 \ 
HO N %0 HO N \0 

l l 
CH3 Cal-I701) 

6-2 CH3 6-4 CH3 
60 

CN CN 
N=N \ N=N \ 

\ \ 
HO N \o H0 N \o 

l l 
C2115 65 CH(CH3)2 
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TABLE 6~continued TABLE 6-continued 
Yellow dyes my. 1 by the formula (VI) Yellow dyes reprgsented by the formula (V I) 

No_ structural formula of dye No. Structural formula of dye 

6_5 CH3 5 6-13 CH3 
CN 

\ 
\ \ 

HO N \0 1 "0 N 0 
' ° (‘1H 
C4H9(n) 3 

6-14 OCH; 
6-6 CH3 CH3 

CN CN 

®’N=Nfi/ l5 N=N \ 
§ \ 

H0 llq O Ho N \ 0 

CH2CH2OCH3 (‘3H3 
20 

6-7 CH3 6-15 CH3 

CN CN 

\ 
H0 N \0 25 HO N §o 

l l 
CHgCHzCl-IgOCHg; CH3 

M an; 6-16 H02 

CN 30 CH3 
: \ N N =N \ CN 

\ 
H0 N \ 0 § 

| HQ N 0 
CH1CH=CHZ l 

35 CH3 

6-9 CH 3 em c1 
CN CH3 

N=N \ 
. CN 

N=N \ 
\ 40 

HO N \0 
\ 

1!; 1-10 N \o 
| 
CH 

640 CH3 3 

CH3 45 6-18 cu; 

: \ CN CN 

% 
HO N 0 § 

AH 50 C1 H0 N 0 
3 CH3 

6*" CH3 m9 CH3 

CN _. CN 

§ \ 
H0 N 0 HO N \ o 

l 
CH3 CH3 

6-12 CH3 60 6.20 F 
CH3 CH3 

CN 

53c =Nfii/ N=N \ CN 
\ 

H0 I|~1 \ 0 65 1-10 N §o 
l 

CH3 CH3 


















